Differential sorting of two glucose transporters expressed in insulin-sensitive cells.
The insulin-regulatable glucose transporter (IRGT) is specifically expressed in muscle and fat cells and undergoes translocation from an intracellular compartment to the cell surface following acute insulin treatment. This study examined sorting differences between the IRGT and the homologous HepG2/erythrocyte/brain glucose transporter (HepG2 GT) when expressed together in insulin-responsive 3T3-L1 adipocytes. The ratio of the amount of transporter per unit protein in the plasma membrane fraction vs. the intracellular membrane fraction was 1:2 for the HepG2 GT and 1:30 for the IRGT. Insulin treatment increased the plasma membrane concentration of the IRGT by 10-fold and the HepG2 GT by 3.5-fold. This distribution was confirmed by confocal immunofluorescence microscopy. Differential sorting within intracellular organelles was evident by sucrose gradient analysis and immunoisolation of transporter vesicles and by double immunofluorescence labeling. We propose that differential sorting at an intracellular locus preferably withdraws the IRGT from a pathway which is in close communication with the plasma membrane, thus allowing the IRGT to regulate glucose entry into fat and muscle cells in a highly insulin-regulated fashion.